Quantitation of myocardial volumes, mass, and ejection fractions was performed in a group of 26 patients (10 of whom were infants less than 2 years old) with normal mance. The calculations of left ventricular volume and mass in man using the area-length method of Dodge and associates' have been validated with studies on postmortem hearts," 2 and values have been published for normal left heart volumes and mass in adults.3 4 At present, data on normal left heart volumes in children,5 are very limited, and only a paucity of information is available for these parameters in normal infants. With increasingly successful surgical palliation and cure of infants with congenital heart defects,-8 there is a greater need for more extensive analysis of ventricular performance in children with heart disease.
SUMMARY
Quantitation of myocardial volumes, mass, and ejection fractions was performed in a group of 26 patients (10 of volumes and mass from angiocardiograms affords an important approach for characterizing ventricular perfor-mance. The calculations of left ventricular volume and mass in man using the area-length method of Dodge and associates' have been validated with studies on postmortem hearts," 2 and values have been published for normal left heart volumes and mass in adults. 3 4 At present, data on normal left heart volumes in children,5 are very limited, and only a paucity of information is available for these parameters in normal infants. With increasingly successful surgical palliation and cure of infants with congenital heart defects, -8 there is a greater need for more extensive analysis of ventricular performance in children with heart disease. LEFT HEART VOLUMES AND MASS figure 5 .
The left ventricular mass was linearly related to BSA and body weight and is shown as a function of BSA in figure 6 . The average normal values were 81.7 + 10 g/m2 and 3.50 + 0.79 g/kg of body weight. No significant differences were found between the infants and the older children, nor were there any differences between boys and girls.
The maximum left atrial volume (LAmax) related to BSA is shown in figure 7 . The average for all age groups was 33.6 10.1 cc/M2. The infants and older children showed no significant differences in the atrial data normalized by BSA. To evaluate the magnitude of atrial volume change within one cardiac cycle, a ratio was determined by the formula:
LAmax -LAmin LAmax This averaged 0.61 +±0.13. Also, the relationship of the largest atrial volume to the enddiastolic left ventricular volume was calculated and the average ratio was 0.57-+±0.13 (table 3) . Thus, the atrial volume was found in normals to reduce in size by. 61% from its largest to its smallest volume during one cardiac cycle. Furthermore, the largest volume achieved by the left atrium approximated 57% of the end-diastolic LV volume.
Cardiomyopathy Group
The left ventricular end-diastolic volumes were all greater than normal when normalized for BSA and compared for age, as illustrated in figures 3 and 4. Note the wide scatter of values for LVEDV, indicating the marked variation found in the group of patients studied. The LV ejected fraction was decreased in all but one patient with myocardial disease, as shown in figure 5 . The degree of reduction in the ejection fraction varied considerably within the group; the single infant with the normal ejection fraction had an anomalous left coronary artery and was considered to have the most severe associated mitral insufficiency of the group.
All of the patients in whom left ventricular mass could be calculated showed a definite increase above normal ( fig. 6 ). The largest value achieved was five times greater than normal (446 g/m2) in a 6-month-old infant with glycogen storage disease.
The maximal left atrial volume was found to be normal in five of these patients, who demonstrated abnormally large left ventricular volumes and had clinical evidence of chronic congestive heart failure ( fig. 7) LEFT HEART VOLUMES AND MASS surgical therapy for congenital heart disease. This study is an initial step to the quantitative characterization of left heart function in pediatric patients. The data on the normal infants show definite differences from the data on older children and emphasize the potential value of this approach.
The finding of a smaller normalized enddiastolic volume for normal infants as compared to other children has several possible implications. It has been shown by Glick and associates12 that an increase in heart rate in intact unanesthetized adults is associated with a decrease in end-diastolic dimensions. The faster heart rates in the infants may have allowed insufficient time for filling when compared with the older patients. Serial volumes determined during consecutive heart cycles in two infants and two older patients demonstrated more rapid filling at end-diastole in the infants as opposed to a rather flat filling curve at end-diastole in the older children. Furthermore, the faster heart rate per se in the infants may be associated with a greater positive inotropic state in accordance with the frequency-force relationship,13 ' 
